Primary adrenal lymphoma is a very rare disease and it is known to have a poor prognosis. We report here on a case of primary adrenal insufficiency that was secondary to primary bilateral adrenal lymphoma. A 54-year old man was hospitalized because of easy fatigability, weight loss and consistent malaise for 6 months. The physical examination revealed hyperpigmentation on the anterior chest and hypotension. According these findings and symptoms, we did a rapid ACTH stimulation test with a clinical suspicion of adrenal insufficiency. He showed an inadequate adrenal response and so he was diagnosed with adrenal insufficiency. The abdominal CT images showed bilateral huge adrenal masses and increased uptake of the adrenal glands on PET. The pathologic diagnosis by ultrasound-guided gun biopsy of the right adrenal gland was diffuse large B cell lymphoma. The patient was administered combination chemotherapy with the R-CHOP regimen, and after 8-cycles of chemotherapy, he achieved complete remission of tumor according to the image studies and he recovered his adrenal function. Primary adrenal lymphoma, although a rare disease, should be considered in patients with bilateral enlargement of the adrenal glands and when the adrenal glands show increased uptake on a PET scan, and especially there is adrenal insufficiency. (Endocrinol Metab 26:101-105, 2011) 
INTRODUCTION
Non-Hodgkin's lymphoma (NHL) refers to all malignancies of the lymphoid system with the exception of Hodgkin's lymphoma and is around 90% of all malignant lymphomas [1] . Most patients with NHL present with painless lymphadenopathy, commonly in the cervical or supraclavicular regions [2] . However, extranodal presentation of NHL occurs in 15% to 40% of patients at presentation and varies depending on immune status and geographic differences. The most common extranodal sites are the gastrointestinal tract and nasopharynx. Other common sites include skin, bone, brain, lung, thyroid, salivary glands, and testis [2] [3] [4] [5] [6] . Secondary involvement of the adrenal gland with NHL has been reported to occur in up to 25% of patients during the course of disease [2, 7] .
However, primary adrenal lymphoma (PAL) is a very rare disease and is often accompanied by adrenal insufficiency. The first case of PAL with adrenal insufficiency was reported in 1970 and only ten cases of PAL had been reported until the year 1989 [8] . The prognosis of PAL is known as poor [8] [9] [10] , but early diagnosis and combination chemotherapy may improve not only the prognosis of lymphoma, but also adrenal function [8] .
PAL should be considered in patients with bilateral enlargement of adrenal glands, especially with adrenal insufficiency [8] . We report a case of PAL with primary adrenal insufficiency, which showed early diagnosis and treatment could improve the prognosis.
CASE REPORT
A 54-year old man was hospitalized because of easy fatigability, weight loss of 10 kg and consistent malaise for 6 months. On admission, his vital signs were as follows: body temperature, 36.7℃; pulse rate 113 beats per minute; blood pressure 98/77 mmHg.
Physical examination revealed some pigmented spots on his upper chest and face (Fig. 1) . His tongue was dry and skin turgor was decreased. Neither lymphadenopathy or hepatosplenomegaly was noted. Ascites and edema were not present.
A complete blood count showed hemoglobin 12.4 g/dL, hematocrit 35.2%, white blood cell count 8320/mL with 58.7% segmented neutrophils, 24% lymphocytes, and 8.8% monocytes, and a platelet count 234,000/mL. The serum sodium, potassium and chloride http://www.enm-kes.org The chest X-ray was normal without evidence of hilar lymphadenopathy. The patient was aged person with prominent weight loss, so we took a computerized tomographic (CT) scan. A CT scan showed large bilateral adrenal gland masses with poor enhancement (Fig. 2) . Right adrenal mass invaded S7 of liver and was adjacent to right diaphragm. There were no lymphadenopathy and ascites. Our impressions were lymphoma, metastasis, or adrenal carcinoma. Fludeoxyglucose positron emission tomography (FDG PET)-CT scan was performed to identify the masses and showed huge bilateral adrenal masses with intense FDG uptake and invasion of right adrenal mass into the right hepatic lobe (Fig. 3) . These findings are consistent with malignancy. In the rest of the body, there was no increased FDG uptake which suggests malignancy. 
DISCUSSION
Adrenal glands are common metastatic site of primary cancers, such as breast, lung, lymphoma, melanoma, leukemia, renal cell and ovarian cancers [11] . In contrast to primary tumors, many metastases tend to invade both adrenal glands. Primary malignant lymphomas arising in endocrine organs are rare with representing only 3% of extranodal lymphomas [8] . They are almost confined to the thyroid gland [5, 12] Adrenal insufficiency is rare because it becomes apparent when approximately 90% of adrenal cortex is destructed [13] . And most of adrenal insufficiency are believed to be associated with atrophy of adrenal glands, secondary to autoimmune mechanisms [14] . Approximately 50% of patients with primary adrenal lymphoma pres- [18, 19] . The cause of death is severe infection, pulmonary embolism, and tumor recurrence [20] . One study reported that mean overall-survival rate is 15.3 months; 34 months of the patients who achieve a partial or complete remission after chemotherapy and 3.6 months of the patients who have no response to chemotherapy [8] . The longest survival was 50 months in cases of treating with CHOP chemotherapy [13] . rubicin, prednisone, methotrexate, bleomycin) [9] . Surgical resection only is not recommended for PAL treatment because of a poor outcome. The role of radiation therapy on PAL is unknown. But in some cases, the patients with PAL had radiation therapy with chemotherapy [9] . CNS prophylaxis with intrathecal methotrexate is also considered in patients with high risk of CNS involvement. Risk factors for CNS involvement are elevated serum LDH level, high/ intermediate or high International Prognostic Index and involvement of more than one extranodal site including bone marrow [9] .
In this case, the patient had taken abdomen ultrasonography and CT at first visit of our hospital, and diagnosed of NHL by percutaneous gun biopsy. After pathologic diagnosis, he received combination chemotherapy without delay. After 8-cycle of chemotherapy, he achieved complete remission clinically. Primary adrenal lymphoma, although a rare disease, should be considered in patients with bilateral enlargement of adrenal glands, especially with adrenal insufficiency. And early diagnosis can lead to better prognosis by early treatment.
